This paper contributes to the globalization debate by studying the overall effect on growth of openness and indigenous factors. The data from 1998-2005 covers 122 economies. The result of a nonparametric estimation of a two-way random effects model show that both the openness and indigeneity factors promote growth. Industrialized economies score relatively high in terms of performance in both factors, but there is a high threshold beyond which the effects of these factors on growth are slower. Among the developing economies, openness is a necessary and pre-requisite condition for growth, but the achievement of a high level of indigeneity is more important for sustainable growth.
Another limitation is that the various globalization measures that are used to study the impact of factors on growth are usually based on the parametric estimation of either panel data or cross-section data models. However, this approach provides only the mean effect and fails to address the mean effect at different levels of openness or globalization (Dollar 1992; Frankel and Romer 1996; Rodrik 1998; Heinemann 2000; Mah 2002; Li and Reuveny 2003; Dollar and Kraay 2004; Greenaway et al 1999; Carkovic and Levine 2002) . Furthermore, a pre-selected parametric model may be too restrictive and may exclude unexpected features, and the misspecification of linear or nonlinear parametric models can lead to inconsistent and inefficient estimates and suboptimal test statistics (Härdle 1989; Ullah and Roy 1998) .
This paper seeks to overcome these factorial and methodological restrictions on the study of globalization and growth. We achieve this first by distinguishing between the factors of openness and indigeneity in an economy (see Appendix A for details of the data and the use of factors) by constructing an Openness Index and Indigenous Index to measure the overall openness and indigeneity of an economy. Constructing these two indices by the principle component analysis method, we group the thirteen openness factors into the five categories of Economic Integration, Economic Freedom, Technology Connectivity, Personal Contact and International Engagement (see Kearney 2002) and the fourteen indigenous factors into the three categories of Institutional Establishment, Education and Health, and Inflation (see Appendix B). The advantage of constructing the two indices is that it allows us to examine the overall effect of openness and indigeneity on growth using a more parsimonious regression model.
The second improvement is in the methodology of the paper. We undertake a nonparametric local linear estimation of a panel data model with two-way random effects to estimate the partial derivative functions, which effectively shows the effects on growth at different levels of openness and indigeneity. 1 The use of nonparametric estimation of the random effects model is robust to the misspecification of the functional forms and provides added information about the effects on growth at different levels of globalization, in addition to the information about the average effects on growth that is similar to that which can be obtained with a parametric estimation. A further advantage is that comparative static analysis can be applied to the estimated nonparametric functions to study how different levels of openness and indigeneity can affect growth.
The remainder of this paper is organized as follows. Section II explains the local linear nonparametric estimation of the panel data model with two-way random effects.
Section III presents the nonparametric estimation results for the effects of openness and indigeneity on growth at the mean values of the two indices and some equally spaced points between the sample minimum and maximum. Section IV presents a comparative static study of the two effects on growth based on the nonparametric estimation of the two partial derivatives at different levels of openness and indigeneity. Section V concludes the paper.
1 Nonparametric estimation methods have been extensively applied in the empirical research on consumer theory (for example, Bierens and Pott-Buter 1990; Lewbel 1991; Banks et al 1997; Ullah and Roy 1998) and other fields.
II. A Nonparametric Estimator for a Two-way Random Effects Model
In this section, we explain the nonparametric methodology that we use in this paper.
As the two-way random effects model 2 is more general and less restrictive, we specify its nonparametric form as ( ) 
The random effects i u and t v show the combined effects of unobserved individual economy and periodic characteristics, and the error term it ε should satisfy the traditional assumptions (Judge et al. 1985, Chapter 13 
where n =122 and T = 8 in our sample. The nonparametric function ( ) f ⋅ is unknown, which is of interest, but we are more concerned with the estimation of the two partial 2
Refer to Ullah and Roy (1998) for details of the nonparametric estimation of the one-way random effects model.
3
See Appendix C for more details about the exogeneity assumption. derivatives of ( ) f x , which show the effects of openness (OPE) and indigeneity (IND) on growth. A Taylor expansion of ( ) it f x around x in Model (2) can be derived as
where ( ) ( ) / x f x x β = ∂ ∂ . Here it ε includes the Taylor expansion residuals. For each i , by averaging with respect to t in (3), we have 
The local linear nonparametric estimators of ( ) f x and ( ) 
Here, 
.
To solve the minimization problem in (8), we define the nonparametric estimator as
The optimal bandwidth satisfies
in accordance with the rule in Ullah and Roy (1998).
Before estimating the nonparametric model, we first estimate the three variances of the two random effects and the error term. We generalize the nonparametric estimation of the one-way random effects model in Ullah and Roy (1998) , and find that the random effects model is more appropriate for our sample, although we do gain an impression of the impact of openness and indigeneity on growth (as indicated by GDP per capita) with the two-way effects. The estimation shows that the two indices have a positive effect on GDP per capita, and that the indigeneity factors tend to exert a greater impact on growth than the openness factors, which suggests that domestic performance is more crucial in promoting growth. However, as is pointed out in Section I, the multicollinearity of openness and indigeneity may have affected this result.
The advantage of the nonparametric kernel estimation is that this problem can be avoided.
We then estimate the average effects of openness and indigeneity on growth at the mean values of the two indices using the nonparametric estimator (9 
Here and in the following section, we denote 1 ,
( , )
The function
is the average log GDP per capita at Table A4 . Firstly although both openness and indigeneity have a positive effect on growth when the two indices are high, they have a negative effect on growth when they are both very low or when either one of them is high but the other is very low. Secondly the effect of indigeneity on growth is generally larger than the openness effect unless the two indices are both very low. When the Openness Index is greater than or equal to 0.118, the indigeneity effect is always greater than the openness effect whereas when the Openness Index is very low (e.g. OPE = 0.086), the 13 openness effect is always greater than the indigeneity effect for all levels of indigeneity.
For an economy with an Openness Index of between 0.086 and 0.118, the openness effect is greater than the indigeneity effect when the indigeneity level is low, but the reverse is true when the indigeneity level is high. For most economies, and this is similar to the findings of the parametric estimations shown in Appendix E, indigeneity has a greater effect on growth. Therefore, although openness is important, indigenous development in an economy plays a more important role in improving economic performance.
IV. Comparative Static Analysis
This section presents two comparative static analyses on the trend of the estimated Table 2 summarizes the major characteristics and implications of the four functions. We observe that as most of the economies in our sample have an openness of greater than 0.2, the effect of openness on growth is increasingly concave with a decreasing but positive marginal indigeneity effect (see Figure A1 ). This marginal effect finally becomes horizontal when indigeneity reaches a very high level, and further increases in indigeneity beyond this high level have a negligible marginal effect. A typical example is the Netherlands, which could gain a higher GDP per capita simply by improving its indigeneity. China, India and the majority of the developing countries, in contrast, need to improve both their openness and indigeneity to achieve the same gain. For the same level of indigeneity, as shown in Figure A1 , a higher level of openness will cause openness to have a greater effect on
. Figure A2 shows that if the level of openness in an economy is sufficiently high ( ≥ 0.55), then openness is unlikely to have a negative effect on growth.
As the economies in our sample with as high level of openness are also equipped with a relatively high level of indigeneity, they should be able to improve their indigeneity and openness simultaneously. The effect of openness on growth reaches saturation point at a certain level of indigeneity, after which further improvement in indigeneity fails to cause openness to have a greater effect on growth, although the effect is still positive. The more advanced the level of indigeneity is, the greater the effect of openness on growth, but its marginal effect is decreasing. Most of the developing countries in our sample fall into this category. If an economy improves its openness and the level of indigeneity remains unchanged, then the openness effect increases rapidly at the beginning of the process before it is maximized. Effect of Indigeneity Improving the openness of a country with low indigeneity will cause indigeneity to have an increasing (or even positive) effect on growth. Openness helps to enhance the effect of indigeneity on growth. This is particularly useful for countries with low indigeneity. The higher the level of openness the greater the effect of indigeneity on growth, but its marginal effect is decreasing. Most of the developing countries in our sample fall into this category. , which is the minimum Openness Index value in our sample, the openness effect is always larger than the indigeneity effect. This implies that even though the indigeneity effect on growth is generally greater than the openness effect, the openness effect is greater when the economy has a very low level of openness. Therefore, for an economy with a low Openness Index, an openness policy is a better choice for enhancing economic growth. The implication is that although the effect of indigeneity on growth is generally greater than the effect of openness, openness has a greater effect when the economy has a very low level of openness regardless of the level of indigeneity. When faced with the two alternatives therefore, a policy of openness is again a better choice for an economy with a low level of openness for improving economic growth. shows how different economies can perform and improve in these areas. The policy implication for most developing countries with low levels of both openness and indigeneity is that although they should first improve their openness to achieve better economic performance, indigenous improvement plays a more crucial important role in improving overall economic performance.
The empirical evidence from the nonparametric estimation further shows that the two effects are distinguished by the characteristics that are summarized in Table 2 . If an economy is poorly developed in both openness and indigeneity and the two indices are less than about 0.1, then the effects of the two factors on growth are negative, a situation that may worsen if the economy fails to improve its openness or indigeneity to a certain threshold level. For those economies with a medium level of openness and indigeneity (with indices greater than about 0.2), the two effects on growth enter into an increasing and concave development process with decreasing marginal effects. For economies with very high levels of both openness and indigeneity, the effects of the two factors on growth differ slightly: they are increasing concave functions of the indigeneity index with an increasing-decreasing threshold when they are maximized, but the effect of openness on growth is a concave-convex function of the openness index with an inflexion and the effect of indigeneity is a concave function of the openness index with an increasing-decreasing threshold. 
Appendix A Data and Definition of Variables
The data set comprises 122 world economies and 28 factors for the period 1998-2006. Table   A1 summarizes the definitions and data sources of the 28 factors. The missing datum x t can either be followed by two known data in two subsequent years, or between two known data, or after two known data, in which cases we let x t = (x t+1 +x t+2 )/2, or x t = (x t-1 +x t+1 )/2, or x t = (x t-2 +x t-1 )/2, respectively. For the few, mostly developing, countries with a single observed datum (e.g., tourist flow) all of the missing data are estimated with this known datum in each period of the sample.
For the few countries with only two observed data, we estimate all of the missing data with the average of the two known numbers in each period of the sample. For those countries without any data on a variable, the data of neighboring countries with similar characteristics (economy, populations and so on) are considered and compared. For example, the data on Nicaragua's total public spending on education are used for Guatemala and Honduras. The "government transfer" data for Ethiopia, Guyana, Madagascar, Nicaragua, Oman and Tajikistan are not available, but as the geographical and population sizes of these six countries are relatively small we give these countries zero entries for these data. Government transfer (% of GDP): The sum of credit and debit divided by GDP.
Troop contribution (% of total): The number of peacekeeping troop contributed to the UN as a ratio of total UN peacekeeping troop.
Corruption perception index: The degree to which corruption (defined as the abuse of entrusted power for private gain) is perceived to exist among public officials and politicians.
Voice and accountability index: The extent to which a country's citizens are able to participate in selecting their government, freedom of expression, freedom of association, and a free media.
Political stability index: The perception of the stability of the government in power.
Government effectiveness: The combined responses to the quality of public service provision, the quality of the bureaucracy, the competence of civil servants, the independence of the civil service from political pressures, and the creditability of government commitment to policies.
Regulatory quality: The provision of market-friendly policies, such as price controls, the adequacy of bank supervision and other regulations in such areas as foreign trade and business development.
Rule of law: The extent to which agents are confident in and abide by the rules of society, including perceptions of the incidence of crime, the effectiveness and predictability of the judiciary, and contract enforceability.
Control of corruption:
The extent of corruption, defined as the exercise of public power for private gain based on the scores for variables from expert polls and surveys.
Property right protection: The degree protection afforded property right and the extent of property right law enforcement.
Regulatory scores: A measure of how easy or difficult it is to open and operate a business, and whether the regulations are applied uniformly to all businesses.
Primary school enrolment rate: The ratio of total enrolment, regardless of age, to the population of the age group that officially corresponds with the years of primary school education.
Public spending on education (% of GDP): Current and capital public expenditure on education expressed as a percentage of total government expenditure.
Primary school pupil-teacher ratio: The number of pupils enrolled in primary schools divided by the number of primary school teachers.
Total health expenditure (% of GDP): Recurrent and capital spending from central and local government budgets, external borrowings, grants and donations, and health insurance funds.
Growth rate of implicit GDP deflator (annual %): The growth of the GDP implicit deflator, which is the ratio of GDP in the current local currency to GDP in constant local currency. In constructing the two indices, each factor is first transformed into a unit-free index on a 
it Z is the panel-normalized Openness Index (Indigenous Index), and it Z is the original yearly-normalized Openness Index (Indigenous Index).
As ( ) 0 a b − > , the ranking by it Z is identical to that by it Z .
In the regression estimation, as it Z = 0 for the country with the minimum Openness Index or Indigenous Index, the data of that country are not usable because taking the log of the data is not allowed. We do not want to lose this information in our sample, so as the indices satisfy 0 1 it Z < < and the minimum of the indices is small, we can assume that the worst level of both the Openness Index and the Indigenous Index is zero and take that as the floor level of the base.
, the effect of openness (indigeneity) on growth is not affected by whether the original yearly normalizing or the panel normalizing approach is used.
Therefore, the data based on the original yearly normalized indices are used in the parametric and nonparametric regression estimation.
Appendix C About the model Specification
In the nonparametric model (1) in Section II, we assume that 1 x and 2 x are exogenous for the following reasons.
1. As we use a much greater number of factors and the principle component analysis (PCA) which assigns the weighting of the factors automatically, to construct the two composite indices 5 , the two indices that serve as regressors in our model can explain the dependent variable for almost all aspects of an economy. They effectively reduce the possible presence of omitted variables, which is the main source of endogeneity in a regression model. The error term in our model can thus approximately be assumed to be uncorrelated with the two regressors.
2. The two-way random effects panel data model allows for both country and time heterogeneity, which would in some extent counteract the degree of endogeneity of the two indices should there be any.
3. The local averaging difference in the nonparametric local linear estimation (see Section II (7) in the text) can reduce the degree of the heterogeneity in the model. A similar approach is used in Caselli et al (1996) and adopted in Dollar and Kraay (2003, p. 152 (2)). For these reasons we ignore the endogeneity of the Openness Index and the Indigenous Index in the nonparametric specification of the two-way random effects model in Section II.
Appendix D Parametric Specification and Estimation
The effects of openness and indigeneity on growth can be examined by specifying a two-way panel data parametric model as follows.
where GDP is the nominal GDP per capita; OPE and IND are, respectively, the Openness Index and the Indigenous Index; it e is the stochastic term; i u and t v can either be the economic and time fixed effects if they are fixed unknown parameters, or the random effects if both are random variables. Table A3 shows the results of the specification test and the estimation of the models. The
Wald F-test reject the homogeneity of the intercept, and hence the coefficient estimate of the constant intercept models in both the one-way and the two-way specification is biased, thus implying that the heterogeneity of countries or periods in our sample is not taken into account.
The Breusch-Pagan Test for Random Effects shows that the random effects model is preferred.
The Hausman's specification tests reject the null hypothesis of no systematic difference between the two coefficients, which also indicates the suitableness of a random effects specification. The elasticities of the Openness Index and Indigenous Index on GDP per capita are 0.1637 and 0.6409, respectively, which implies that the indigenous factors are more influential than the openness factors in enhancing growth. 
Appendix E Nonparametric Estimation

